Ali ImXe NMR spectra were recorded using a Bruker AM 300 spectrometer operating at 83.02 MHz ( Bentonites are primarily pure montmorillonite, but they rarely contain less than 10P nonclay minerals. Cristobalite is frequently present and is intimately mixed with the clay mineral when the particle size is I #m, _7 which is the particle size of this bentolite. Cristobalite therefore appears in the XRD patterns of bentonites and not in those for cheto. Figure 2 shows the Langmuir-type isotherms for xenon gas in clay and pillared clay samples at 21°C. Xenon uptake is very low for bentonite even at pressures up to 800 torr; however, xenon uptake increases markedly for p-bentonite and p-cheto. This indicates that the free volumes of the pores expand after pillaring. Figure 3 is a compilation of NMR spectra of xenon adsorbed on p-bentonite at various xenon pressures. The ImXe resonance at 0.0 ppm in each spectrum can be assigned to xenon gas that is adsorbed on the surface of the clay particles. This resonance is used as a secondary chemical shift reference.
The chemical shifts of the prominant downfield peak in the spectra increase with the xenon pressure, and is consistent with the deshielding effect expected for enhanced xenon-xenon collision frequencies at higher xenon density. where p is the xenon density in atoms per gram of dry sample; 6(p) is the chemical shift of xenon gas relative to the bulk gas at p = 0; 6o is a term characteristic of interactions between xenon and the "wall"; 61 and 62 are coefficients describing the effect of two-body and three-body xenon-xenon collisions, respectively; and 6E is the electrostatic field term.
In the case of Ca2+-substituted clays and pillared clay samples, the electrostatic field effect should be negligible (6E -0). 21 Also, because the channel diameter is small, three-body collisiolls are impossible and 62 = 0. Thus, Eq. i reduces to:
The experimental data fit well to Eq. 2 as is shown in Fig. 3 . Calculated chemical shift parameters, 6o and 61 are listed in where Dxe is the diameter of a xenon atom (4.4 _).
The calculated values of and the effective pore diameters of the clay samples are presented in Table 2 . 2) pillared clays. 
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